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Related Appeals and Interferences 

There are no other pending appeals or interferences related to the application 
that is the subject of this appeal. Further, Appellant has no knowledge of any appeals or 
interferences which would have an effect on the present appeal. 

Status of Claims 

Claims 1-38 are pending in the application that is the subject of this appeal. 
The Examiner finally rejected claims 1-38 in the Office Action dated April 21, 2003. 
Appellant is appealing the rejection of claims 1-38. 

Status of Amendments 

Appellant has not filed an amendment subsequent to the final rejection dated 
April 21, 2003. 

Summary of Invention 

The present invention relates generally to time management, and more 
particularly, to a method and apparatus of managing time for a processing system located on 
a machine. (Page 1, Lines 7-10). 

Time management on a machine, such as an earth moving machine, is an 
important task. Time management on multi-processor systems is needed both for coordinated 
event logging, and also to ensure the controllers perform coordinated tasks at the appropriate 
time. Some systems attempt to have all of the controllers operate in lock step with each 
other. The system may utilize one clock, located on a controller, such as a master controller. 
The master controller may determine the time and distribute the time to the other controllers. 
Without a local clock, the other controllers have no concept of time except what is delivered 
to them from the master controller. Therefore, keeping time with a desired resolution places 
a burden on the communication network. In addition, failures such as to the communication 
network or master controller, either temporary or long term, disrupts time management for 
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the system because time updates are not performed. Therefore, time management is 
ineffective when failures occur. (Page 1, lines 13-30, Page 2, lines 1-4) 

The present invention includes a method and apparatus of managing time for a 
processing system located on a machine. The processing system includes a plurality of 
controllers and a communication network connecting each of the controllers. Each of the 
controllers has a local clock. The method includes the steps of establishing an operating 
characteristic of the machine, determining whether to update a local time in response to said 
operating characteristic, and updating said local time based upon the local clock in response 
to said update determination. (Specification Abstract). 

Issues 

1. Whether the Examiner erred in rejecting claims 1-38 under 35 U.S.C. § 
102(e) as being anticipated by U.S. Patent 6,012,004 issued to Sugano et al. (hereafter 
referred to as "Sugano"). 

Grouping of Claims 

The Examiner's grounds for rejection applied to more than one claim in Issue 
2 and Issue 4. With respect to each of the rejections, Appellants group the claims as follows: 

1. Claims 1-8, 15 and 25-33 stand together. 

2. Claims 9-14, 16-24 and 34-38 stand together. 
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Argument 

I. The Examiner erred in rejecting claims 1-38 under 35 U.S.C. § 102(e) as being 
anticipated by Sugano as the reference does not teach or suggest each and every 
limitation of Appellants' claims 1-38. 

A. Claims 1-8, 15 and 25-33 

At a minimum, Sugano does not teach or suggest Appellants' claim limitations 
of 'each controller having a clock" (in claim preamble) and "updating said local time using 
the local clock in response to said update determination." 

In the Official Action dated April 25, 2002, the Examiner rejected claims 1-38 
under 35 U.S.C. §102(e) and argued that the claim limitation of "updating said local time 
using the local clock in response to said update determination." contained in Appellants' 
claim limitations was taught in Sugano in column 2, lines 38-44 and claim 9, lines 1-8. In 
response to the Official Action, Appellants pointed out that column 2, lines 38-44 of Sugano 
described prior art, that neither this prior art nor Sugano taught the claim limitation, and that 
it was improper to combine parts of two separate embodiments to allege the claim limitation 
was disclosed. Apparently the Examiner agreed because the 35 U.S.C. § 102(e) rejection was 
withdrawn in the Official Action dated November 6, 2002. 

In the Official Action dated November 6, 2002, the Examiner admits that 
"Sugano et al does not teach a plurality of controllers having a local clock and a 
communication network." or "updating the local time using the local clock in response to the 
update determination.", but argues for a 35 U.S.C. §103(a) rejection based on Sugano in view 
of U.S. Patent No. 6,236,277-Bl to Esker (hereafter referred to as "Esker"). Appellants 
argued there was no motivation to combine and that Sugano teaches away from the 
combination. Apparently the Examiner agreed as that rejection was withdrawn in the Official 
Action dated April 21, 2003. 

In the Official Action dated April 21, 2003, the Examiner seems to have 
changed his mind and now asserts that Sugano does disclose "a plurality of controllers having 
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a local clock and a communication network." and "updating the local time using the local 
clock in response to the update determination." Appellants respectfully disagree. 

The Comprehensive Dictionary of Electrical Engineering (CRC Press, 1999, 
Boca Raton, FL), defines clock as "the oscillator circuit that generates a periodic 
synchronization signal" or "a circuit that provides a series of electrical pulses at regular 
intervals that can be used for timing or synchronization purposes." 

The Examiner contends that Sugano teaches a plurality of controllers having a 
CPU which inherently has some type of clock and a communication network. Appellants 
agree, but point out that the clock is contained only in the master controller and not in the 
other controllers. The other controllers do not contain clocks, but receive the time from the 
master controller and store the time in a local storage space for reference. 

The Examiner now contends that Sugano teaches "updating the local clock in 

response to the update determination" at column 5, lines 49-53 and column 8, lines 29-46. 

Column 5, lines 49-53 read: 

The controller 8 of each of the controllers 1 1 receives the main standard time value, and 
renews its own secondary time storage means. 

Column 8, lines 29-46 reads: 

Since one renewal unit time has elapsed from the preceding processing, the 
secondary standard time is equalized to the main standard time, and the procedure advances to 
step 122. 

Step 122 

The renewed secondary standard time, secondary operating time, and exchange time 
are written in each of the predetermined storage areas of the memory 14 to complete the 
processing. 

In this way, when the main standard time is renewed by one renewal unit time, the 
CPU renews the secondary standard time, the secondary operating time, and the exchange 
time, stored in each of the controllers 11, based on the new standard time. Therefore, since 
these times are uniformly renewed by the main standard time of the master controller 1, time 
errors between the controllers 1 1 are eliminated. 

It would seem that the Examiner has confused storage areas in controllers for storing time 

measured and transmitted by the master controller with local clocks. 

Not only does Sugano not teach or disclose local clocks, it actually teaches 

away from them. As pointed out in Appellants' Response to the Official Action of November 

6, 2002, "Sugano discloses an invention to overcome the problems in the prior art of multiple 

clocks with an invention that has only one clock, that in the master controller. The master 
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controller transmits a counted time to a plurality of controllers as a standard time, thus 
eliminating the need for individual clocks in the other controllers and creating and 
transmitting a standard time determined by the master controller clock and stored in the 
memories of the other controllers." 

In light of the foregoing arguments, Appellant respectfully submits that the 
Examiner's rejection of claims 1-8, 15 and 25-33 under 35 U.S.C. §102(e) as anticipated by 
Sugano was improper. 

B. Claims 9-14, 16-24 and 34-38 

Sugano further fails to disclose the limitations in Appellant's claims 9-14, 16- 
24 and 34-38 "wherein the step of establishing said master controller further comprises the 
step of participating in an arbitration process among the controllers." In the Official Action of 
April 21, 2003, the Examiner admits that Sugano "does not explicitly teach the master 
controller participating in an arbitration process among the controllers". But, the Examiner 
contended that "the arbitration process which includes receiving the arbitration signal would 
be inherent to the system of Sugano et al. Note column 5, lines 43-47." Appellants 
respectfully disagree. 

Sugano column 5, lines 43-47 states: 

Therefore, the master controller 1 is not limited thereto, and any one of the plurality of 
controllers 1 1 in the vehicle control apparatus can be selected as a master controller, and the 
standard time counting means 9 can be provided in that controller. 

Because the standard time counting means has to be provided in the master controller, an 

arbitration process is not inherent. There can be only one master controller, the one with the 

standard time counting means. The master controller can be established through hardware or 

software to always be the master controller with no arbitration process necessary. Thus, the 

arbitration process is not inherent. 

In light of the foregoing arguments, Appellant respectfully submits that the 

Examiner's rejection of claims 9-14, 16-24 and 34-38 under 35 U.S.C. § 102(e) as anticipated 

by Sugano was improper. 
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Conclusion 

Appellants respectfully request the Board to reverse the Examiner's final 
rejection of the claims pending in the present application and to order the allowance of those 
claims. 



Respectfully submitted, 




S. Fahlberg 
Reg. No. 50,393 
Caterpillar Inc. 




Telephone: (309) 675-5682 
Facsimile: (309) 675-1236 
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Appendix A 
Claims Involved in the Appeal 
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Claims 

1. A method of managing time for a controller located in a processing system 
on a machine, the processing system including a plurality of controllers, each controller 
having a local clock, and a communication network connecting each of the controllers, 
including the steps of: 

establishing an operating characteristic of the machine; 

determining whether to update a local time in response to said operating 
characteristic; and 

updating said local time using the local clock in response to said update 

determination. 



2. A method, as set forth in claim 1, further comprising the steps of: 
receiving an official time; 

determining a difference between said official time and said local time; and, 
determining whether to synchronize said local time with said official time in 
response to said time difference. 



3. A method, as set forth in claim 2, wherein the step of establishing said 
operating characteristic further comprises the step of receiving an operating characteristic, 
said operating characteristic being indicative of the machine being operated. 

4. A method, as set forth in claim 2, wherein the step of establishing said 
operating characteristic further comprises the step of receiving an operating characteristic, 
said operating characteristic being indicative of the engine being operated. 

5. A method, as set forth in claim 2, wherein the step of determining whether 
to synchronize said local time further comprises the step of determining to synchronize said 
local time with said official time in response to said time difference being greater than a first 
threshold. 
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6. A method, as set forth in claim 5, further comprising the step of 
establishing a master controller of the processing system. 

7. A method, as set forth in claim 6, wherein the step of receiving said official 
time further comprises the step of receiving said official time from said master controller. 

8. A method, as set forth in claim 7, wherein the step of establishing said 
operating characteristic further comprises the step of receiving an operating characteristic 
signal from said master controller. 

9. A method, as set forth in claim 6, wherein the step of establishing said 
master controller further comprises the step of participating in an arbitration process among 

) the controllers. 

10. A method, as set forth in claim 9, further comprising the step of receiving 
an arbitration signal. 

11. A method, as set forth in claim 10, 

generating a priority signal in response to receiving said arbitration signal, said 
priority signal being indicative of at least one controller characteristic. 

12. A method, as set forth in claim 11, further comprising the steps of: 
receiving at least one priority signal; 

determining whether to become the master controller in response to said 
received at least one priority signal. 

13. A method, as set forth in claim 10, further comprising the step of initiating 
said arbitration process in response to receiving power. 
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14. A method, as set forth in claim 10, wherein the step of initiating said 
arbitration further comprises the step of initiating said arbitration process in response to 
failing to receive one of said official time and said operating characteristic. 

15. An apparatus configured to manage time on a processing system located 
on a machine, comprising: 

a plurality of controllers; 

a local clock located on each controller and configured to establish a local 

time; 

a communication network connected to said controllers; and 
wherein each of said plurality of controllers is configured to establish an 
operating characteristic of the machine, determine whether to update said local time, using 
said local clock, in response to said operating characteristic, and updating said local time in 
response to said update determination. 

16. An apparatus, as set forth in claim 15, wherein said plurality of controllers 
being further adapted to establish a master controller in response to an arbitration process, the 
remaining controllers being non-master controllers. 

17. An apparatus, as set forth in claim 16, wherein each of said non-master 
controllers receives an official time signal from said master controller. 

18. An apparatus, as set forth in claim 17, wherein each of said non-master 
controllers is further adapted to determine a difference between said official time and said 
local time and determine whether to synchronize said local time with said official time in 
response to said time difference. 

19. An apparatus, as set forth in claim 18, wherein each of said non-master 
controllers receives an operating characteristic signal, indicative of said operating 
characteristic, from said master controller. 
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20. An apparatus, as set forth in claim 19, wherein said operating 
characteristic is indicative of at least one of a machine operation and an engine operation. 

2 1 . An apparatus, as set forth in claim 20, wherein each of said non-master 
controllers is further adapted to synchronize said local time with said official time in response 
to said difference being greater than a first threshold. 

22. An apparatus, as set forth in claim 21, wherein at least one of said non- 
master controllers initiates said arbitration in response to failing to receive one of said official 
time signal and said operating characteristic signal. 

23. An apparatus, as set forth in claim 22, wherein each said non-master 
controller generates a priority signal indicative of said controllers capability. 

24. An apparatus, as set forth in claim 23, wherein each said non-master 
controller is further adapted to determine whether to be the master controller in response to 
receiving said priority signals. 

25. A method of managing time for a processing system located on a 
machine, the processing system including a plurality of controllers, each controller having a 
local clock, and a communication network connecting each of the controllers, including the 
steps of: 

establishing an operating characteristic of the machine; 
determining whether to update a local time on each of the controllers in 
response to said operating characteristic; and 

updating said local time, using the local clock, in response to said update 

determination. 
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26. A method, as set forth in claim 25, further comprising the steps of: 
establishing an official time; 

> 

determining a difference between said official time and said local time; and, 
determining whether to synchronize said local time with said official time in 
response to said time difference. 

27. A method, as set forth in claim 26, further comprising the step of 
establishing a master controller, the other controllers being non-master controllers. 

28. A method, as set forth in claim 27, wherein the step of establishing said 
operating characteristic further comprises the step of delivering an operating characteristic to 
each of the non-master controllers, said operating characteristic being indicative of the 
machine being operated. 

29. A method, as set forth in claim 27, wherein the step of establishing said 
operating characteristic further comprises the step of delivering an operating characteristic 
signal to each of the non-master controllers, said operating characteristic being indicative of 
the engine being operated. 

30. A method, as set forth in claim 27, wherein the step of determining 
whether to synchronize said local time further comprises the step of synchronizing said local 
time with said official time in response to said time difference being greater than a first 
threshold. 

31 . A method, as set forth in claim 30, wherein the step of receiving said 
official time further comprises the step of receiving said official time from said master 
controller. 
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32. A method, as set forth in claim 31, wherein the step of establishing said 
operating characteristic further comprises the step of receiving an operating characteristic 
signal from said master controller. 

33. A method, as set forth in claim 32, wherein the step of establishing said 
master controller further comprises the step of arbitrating among the controllers. 

34. A method, as set forth in claim 33, wherein the step of arbitrating further 
comprises the steps of: 

at least one of the controllers initiating said arbitration; and 

said at least one controller generating an arbitration signal in response to said 

intitiation. 

35. A method, as set forth in claim 34, further comprising the step of 
generating a priority signal in response to receiving said arbitration signal, said priority signal 
being indicative of at least one controller characteristic. 

36. A method, as set forth in claim 35, further comprising the steps of: 
receiving said priority signals; 

determining whether to become the master controller in response to said 
received priority signals. 

37. A method, as set forth in claim 36, wherein the step of initiating said 
arbitration further comprises the step of initiating said arbitration process in response to 
receiving power. 



38. A method, as set forth in claim 37, wherein the step of initiating said 
arbitration further comprises the step of initiating said arbitration process in response to 
failing to receive one of said official time and said operating characteristic. 



